Introduction
Eleutherococcus is a genus of 38 species of thorny shrubs and trees in the Araliaceae family. Eleutherococcus senticosus (Rupr et Maxim) Maxim (syn Acanthopanax senticosus) is a plant endemic to the Amur region in Siberia. The plant has been introduced into Western medicine as a consequence of the search by Russian scientists for a potential substitute for ginseng (Panax ginseng), a species from the same plant family (Araliaceae) well-known for its strengthening effects on the immune system. Intensive clinical research confirmed the appropriateness of a so-called "adaptogen", a remedy allowing the adaptation of the immune system to adverse conditions. 1, 2 Correspondingly, preparations of the root of eleuthero are given in cases of asthenia with weakness and fatigue, eg, in convalescence. This indication has been officially accepted by the "Community Herbal Monograph on Eleutherococcus senticosus (Rupr et Maxim) Maxim Radix" (EMEA/HMPC/244569/2006), published by the European submit your manuscript | www.dovepress.com Dovepress Dovepress 28 Schmidt et al Medicines Agency. The positive effects on vigor and immune capacity were also exhaustively examined in reviews. [3] [4] [5] [6] The clinical application of eleuthero is generally considered safe. However, the European Community Herbal Monograph states "arterial hypertension" as a contraindication. The same restriction is also found in many monographs, reviews, 1, [4] [5] [6] [7] [8] [9] and online databases (eg, http:// naturaldatabase.therapeuticresearch.com). The intention of contraindications is the exclusion of patients from treatment, if there are specific concerns regarding clinical safety. In the case of eleuthero, the proportion of the excluded patients is likely to be high, as herbal medicinal products containing eleuthero are indicated "for symptoms of asthenia such as fatigue and weakness" -an indication especially common in senior patients, and the prevalence of arterial hypertension in patients .65 years has been stated to be 56%-59%. 10 The contraindication "arterial hypertension" is therefore highly restrictive for the clinical use of eleuthero. The origin of the contraindication appears, however, somewhat elusive. We therefore traced the available evidence supporting the contraindication by means of literature retrieval and rigorous analysis of the original publications.
Research design and methods
A systematic database search was conducted in Embase and MEDLINE. Keywords were Eleutherococcus, Acanthopanax, Eleutherococci, or Siberian ginseng. The results were narrowed down by hand-searching. For all hits, the original publication was examined for mention of hypertension and for secondary citations. Statements mentioned in publications and reviews with reference to published sources were compared with the original data from the cited publication.
Results

The monograph of Farnsworth et al 2
All references relating to the contraindication "hypertension" in reviews and monographs can be traced back to the review of Farnsworth et al, 2 which contains an English compilation of the early Russian original research works on eleuthero, and therefore made Eleutherococcus research available to the Western world. 2 The comparison of the statements of later publications with this review and with the original sources allows the conclusion that most references indirectly cite from the review (even if it is not quoted), but not from the source material.
The review of Farnsworth et al 2 cites studies in 2,100 healthy subjects and 2,200 patients suffering from various diseases, including atherosclerosis, acute pyelonephritis, diabetes (several types), acute craniocerebral trauma, various types of neuroses (ambulatory and hospitalized patients were studied), rheumatic heart disease, chronic bronchitis, cancer, and last, but not least, hypertension and hypotension.
In all studies where the effect on blood pressure was examined, an improvement of hypertensive states was reported. This is in accordance with the results of a more recent doubleblind clinical trial, in which hypertension was even defined as an indication for treatment with eleuthero. 11 There are only two original sources cited by Farnsworth et al and regularly -directly or indirectly -referenced to as proof of the contraindication in hypertension in all relevant monographs and reviews: • Mikunis et al 12 published a trial on 55 patients with rheumatic heart disease treated with a preparation of eleuthero. They reported an increase in blood pressure in two of the exposed patients. Farnsworth et al described the study as follows: "Another study involving 55 patients with rheumatic heart disease (Mikunis et al 1966a) , showed that 2 of the patients (at high dose levels of the extract) reported headaches, pericardial pain, palpitations and elevated blood pressure". 12 Quite obviously, the "side effect" was not reproducible, as a second study of the same author with another 55 patients suffering from the same ailment did not lead to the observation of the alleged side effect. 13 In view of the well-known spontaneous incidence of hypertension in patients suffering from rheumatic heart disease, causality by eleuthero cannot be considered convincingly established.
• A blood pressure of 180/90 mmHg is frequently cited in publications on eleuthero. This figure occurs in the trial of Dalinger -but not in the context of an adverse effect. 14 In fact, this study does not even report any observed adverse effects. Dalinger 14 had examined 35 female workers doing physical work in a publishing house. Twenty-four of these study participants were hypertensive with systolic values in the range of 135-164 mmHg. One woman had blood pressure values of 180/90 mmHg. These women received 25-30 drops of a fluid preparation of eleuthero (probably extracted with ethanol) twice daily for 12 consecutive days. The control group consisted of ten women who received vitamins. Improvement was noted in parameters of the cardiovascular system, ability to work, appetite, and general well-being, but clearly positive effects were restricted to "those without marked hypertension". Dalinger had observed an improvement Botanics: Targets and Therapy 2014:4 submit your manuscript | www.dovepress.com
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Eleutherococcus senticosus contraindicated in arterial hypertension? of systolic blood pressure by an average of 12.4 mmHg in hypertensive patients with baseline values between 135 and 164 mmHg.
Based on these observations, Dalinger proposed and recommended the use of eleuthero for subjects with blood pressure values below 180/90 mmHg.
Thus, Dalinger did not state hypertension as a contraindication, but merely proposed a limitation of the clinical use to the range of patients he had treated successfully. With a blood pressure of 180/90 mmHg, the patients did not benefit from eleuthero exposure but were not harmed by it either. Dalinger's recommendation led to misinterpretations due to mistranslations of the relevant statements from the original paper, which was written in Russian. A major source of such misunderstandings is the summary of Dalinger's study in Biological Abstracts (BA 1966: 106799), stating (verbatim): "The extract is not recommended for administration in persons whose blood pressure is 180/90 mmHg or higher". The Russian original, however, does not say "not recommended", it says "Heцeлecooбpaзно", which translates to "not useful". Citations and re-citations have therefore falsified a statement aimed on clinical usefulness into a statement supposedly aimed on safety of application. A major source for a misunderstanding may be a small glitch in the references made in the review of Farnsworth et al. 2 They summarize: "No side effects were reported in any of the studies [...]. However, in two of the studies, it was recommended that the extract should not be given to subjects having blood pressure in excess of 180/90 mmHg (Dalinger 1966b; Lapchik 1967 )". Of note: in this place, Farnsworth et al 2 refers to the study performed by Dalinger with the 35 female workers of a publishing house. Within the tabulated data, however, the reference points to another study of Dalinger performed in 76 skiers exposed to a single dose of eleuthero. 15 This sports study does not show any reference to hypertension.
Whereas the reference of Farnsworth et al to Dalinger is technically correct (as long as it relates to the study in the female workers), the reference to Lapchik is not.
Due to the mention by Farnsworth et al, the publication by Lapchik is frequently referred to for the substantiation of adverse effects related to hypertension. However, this study was not even a clinical or pharmacological examination: Lapchik published data on the germination characteristics of radish seeds under the effect of eleuthero extract. 16 Two further publications cited by Farnsworth et al are frequently mentioned as sources of adverse effect reports in the context of hypertension: • Golikov is regularly cited as a source of case reports of hypertension related to the exposure to Eleutherococcus senticosus. For example, Farnsworth et al 2 summarized: "In two studies involving atherosclerotic patients, some incidence of insomnia, shifts in heart rhythm, tachycardia, extrasystoles, and hypertonia was reported (PP Golikov, 1966a,b) ." Both citations of Farnsworth et al refer to the same study, which was also published by the same authors in 1967, possibly adding to the confusion. Golikov 17 and a third publication of Golikov cited by Farnsworth et al 2 report the treatment of 64 patients with 1.5-2 mL three times a day of a liquid eleuthero preparation for 6-8 treatment cycles, each with a duration of 25-35 days. Of these patients, 45 suffered from atherosclerosis. Farnsworth et al provide clinical details and state the observations of Golikov with respect to adverse events: "Side effects observed with the use of E. senticosus extract, based on results in some patients, were insomnia, shifts in heart rhythm, tachycardia". At the end of the treatment "most patients had shown an improvement in general feelings and condition; pains in the heart and chest had disappeared; blood pressure was reduced". 17 The citation referenced to by Farnsworth et al as "Golikov 1966b" could not be retrieved, but in any case, hypertonia was not observed. 2 Golikov 2 observed a reduction in serum prothrombin and cholesterol levels; and electroencephalography data were improved. (The latter citation was found in Farnsworth et al). 2 The authors state that "Treatment was less effective in patients with high blood pressure or functional disorders of the central nervous system. Eleutherococcus senticosus extract was well tolerated by the patients." There were no adverse effects reported, especially not one related to hypertension; however, the authors merely observed that patients with higher blood pressure levels do not respond as well to eleuthero treatment as do patients with less severe hypertension. Unfortunately, it was not possible to retrieve the original article with the citation given by Farnsworth et al. to cause most of the side effects." 18 The authors do not mention hypertension as an adverse event.
Farnsworth at al tabulated this study with a reference to "some" patients with adverse events, adding in the main text that "patients often showed" these adverse events. This latter interpretation is misleading without a reference to the dose-effect relationship, but in any case, there was no mention of hypertension. Other studies reviewed by Farnsworth et al included patients with hypertension, and the exposure to eleuthero led to improvements of blood pressure. [19] [20] [21] More recent trials published after the appearance of the review of Farnsworth et al 2 never observed hypertensive reactions as a consequence of eleuthero exposure 11,22-28 -some results rather exhibited an effect against unwanted elevations of blood pressure. 29 Other monographs and reviews Hypertension as a contraindication or even an adverse effect is frequently mentioned in monographs on eleuthero. A closer examination of the sources for this information always results in a regression to the review of Farnsworth et al, 2 and misleading re-interpretations of the source material. 1, 4, 5, 8, 30, 31 In some monographs and reviews, the information on hypertension as a contraindication can be indirectly traced back to Farnsworth et al 2 via the monograph of the German Commission E 8, 9, [31] [32] [33] [34] and/or the World Health Organization monograph. 7 A recent and striking example of misleading information is the monograph "Ginseng, Siberian" of the Natural Medicines Comprehensive Database, available online for subscribers (http://naturaldatabase.therapeuticresearch.com; downloaded version last updated in 2012). According to the "Adverse Reactions" section, "Siberian ginseng should be used cautiously in patients with cardiovascular disorders (eg, atherosclerotic or rheumatic heart disease), because it can cause palpitations, tachycardia, and hypertension". As a source, the monograph refers to the book "Mills S, Bone K, Principles and Practice of Phytotherapy. London: Churchill Livingstone, 2000", which could not be checked for citations. However, the same authors later published the book The essential guide to herbal safety in 2005, which does not justify the contraindication or the adverse effect with corresponding sources of information. 8 The contraindication is again repeated with the same citation in the section on "Interactions with diseases or conditions -Cardiovascular conditions". In the specific subsection "Hypertension", the monograph states that: "Siberian ginseng is contraindicated in individuals with blood pressure exceeding 180/90. Siberian ginseng can potentially exacerbate hypertension" -in this case, the reference is the AHPA's Botanical Safety Handbook in its issue of 1997, 35 and thus again to a source not giving justification for the rather drastically written warnings.
Eleuthero and hypertension in pharmacovigilance
Jacobsson et al 36 analyzed data of adverse events reports by the Swedish regulatory database. Seven hundred and seventy-eight out of a total of 64,493 reports filed in the period 1987-2006 were related to complementary and alternative medicines (CAM). The authors examined these case reports for symptoms and frequencies, independent of the causality assessment. Consequently, the data presented in this publication are based on the clearly erroneous assumption of causality in every single filed report. Eleuthero is mentioned as a frequently reported plant (n=57; 7.3% of all CAM reports); however, not as a single active constituent, but in combination with Echinacea and Adhatoda vasica. The reported adverse events were urticaria (n=16), angioedema (n=14), anaphylactic reactions (n=7), exanthema (n=5), elevated liver function tests (n=2), fever (n=2), and others (n=11). Effects on blood pressure were not filed for any of the listed herbal preparations. 36 Rasmussen et al 37 start with the assumption that patients suffering from hypertension would frequently take natural remedies in addition to or even instead of the prescribed medication. The authors identify this entirely hypothetical situation as a risk. As an example, the authors claim that eleuthero (next to Ephedra, bitter orange, and liquorice) is "consistently associated with increasing blood pressure". 37 The authors admit that Siberian ginseng is traditionally used for the regulation of blood pressure; however, "caution is advised because it has been documented to cause hypertension, tachycardia, and palpitations". In proof, the authors refer to the Natural Medicines Comprehensive Database, which does not, however, deliver any reproducible evidence for such a "consistent" observation.
Discussion
With eleuthero being administered for the strengthening of the immune system in convalescent patients and in times of stress, elderly patients belong to the main target population potentially profiting from the application of preparations of eleuthero root. Elderly subjects would, however, also frequently be affected by hypertension, and thus be excluded from potential benefits of eleuthero through a contraindica- 
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Eleutherococcus senticosus contraindicated in arterial hypertension? tion consistently mentioned in practically all monographs and reviews. The analysis of the original sources of information cast doubt on this contraindication. It has been confirmed that the mention of hypertension as an adverse event was found in only two study participants out of a total of 4,300 tabulated by Farnsworth et al. These two patients participated in a study on eleuthero effects against rheumatic heart disease, where hypertension is part of the symptom complex.
Two of the studies cited in Farnsworth et al 2 are regularly confused: Mikunis et al 12 did not mention a blood pressure of 180/90 mmHg, and Dalinger 14 did not observe hypertension as an adverse effect. Thus, citations regularly erroneously give the impression that an increase of blood pressure of 180/90 mmHg was observed as a consequence of eleuthero intake. 4 Mikunis et al, 12 the source for the only two reports on hypertension -in patients where hypertension is part of the underlying disease -reported nothing of the sort. In contrast, a statement of Dalinger referring to an assessment of efficacy in patients with very high blood pressure has somehow been connected to the observation of Mikunis et al, although both findings were completely unrelated in content and meaning.
Adverse events of eleuthero involving hypertension have not been reported in clinical studies, and do not seem to appear in pharmacovigilance databases. Some riskrelated publications merely speculate on adverse effects or hypertension-related contraindications, without providing reproducible or verifiable sources. The retrieval of the original sources demonstrate an overly alarmist quality to such statements, as they are not based on facts.
It should finally be mentioned that the original Russian sources speak of stage III hypertension, 38 which today would correspond to a hypertensive crisis with manifest organ damage. Self-medication with any herbal medicinal product would in such cases clearly not be the treatment of choice, regardless of a contraindication.
Conclusion
